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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S406joint degeneration using radiographic techniques. Histological assess-
ment of joint damage in preclinical models can provide detailed analysis
of joint changes, but assessing symptoms in animal models is a sig-
niﬁcant challenge. Recently, our group detailed changes in gait and
mechanical sensitivity in a rat medial meniscus transection (MMT)
model of knee OA. The purpose of this study was to examine whether
histological measures of joint degeneration correlated with behavioral
changes in the rat MMT model of knee OA.
Methods: The medial collateral ligament was transected in 64 male
Lewis rats (250 g) through a 1 cm skin incision along the medial aspects
of the joint. 32 of the 64 animals received no additional procedures
(sham surgery). In the remaining animals, the abduction moment was
applied to the knee to expose the medial meniscus, and the medial
meniscus was transected radially (MMT animals). An additional 8 ani-
mals received no surgical intervention (naïve control).
Ground reaction forces were collected for rats using a custom built
arena (6"x72"x18") with force plates embedded in the ﬂoor (Kistler 3-
component force link; 2 kN [Fz];1 kN [Fx, Fy]; 2500 Hz). Mechanical
sensitivity was assessed using Chaplan’s Up-Down protocol for von Frey
ﬁlaments (0.6 to 26.0 g). Both behavioral tests were performed 1, 2, 4,Selected Histological Measures from Best Subset Regression Modeling
Behavioral measure Full model
(Model p-value, R2)
Best subset Model
(Model p-value, R2)
Variables included in the best subset model
Peak vertical force 0.117, 0.328 0.0063, 0.225 Cartilage matrix loss width at 100% depth, cartilage
degeneration score in the central third, total cartilage
degeneration score, calciﬁed cartilage damage score, osteophyte size
Vertical impulse 0.097, 0.337 0.0032, 0.210 Cartilage matrix loss width at 100% depth, cartilage
degeneration score in the central third, total cartilage
degeneration score, calciﬁed cartilage damage score
50% withdrawal threshold 0.247, 0.282 <0.0001, 0.215 Cartilage degeneration score in the medial third, capsular thicknessand 6 weeks post-surgery (MMT n ¼ 8, MCL sham n ¼ 8 at each time
point). Following behavioral testing, joints were collected, embedded in
parafﬁnwax, section and stained with Toluidine Blue, then scored using
the OARSI scheme suggested by Gerwin et al. 2010.
Differences between groups and over time were assessed via multi-
facto ANOVAs and post-hoc Tukey’s HSD post-hoc tests. Best subset
regression modeling using minimization of Mallows’s Cp was used to
identify histological measures with the highest correlation to a
behavioral change. In addition, principal components were calculated
to reduce the degree of correlations amongst histologic measures; then,
the ﬁrst three principal components were also correlated to behavioral
changes.
Results: As expected, MMT animals developed progressive, OA-like
lesions in their operated limb whereas sham animals did not exhibit
signiﬁcant degeneration (p ¼ 0.0038, Figure 1). MMT animals remained
highly sensitive at six weeks (p < 0.001, Figure 1) while sham animals
returned to pre-operative sensitivity by six weeks (p ¼ 0.999, Figure 1).
Peak vertical force and vertical impulse decreased in operated limbs of
MMT animals relative to their contralateral limbs (p ¼ 0.045) and the
operated limbs of sham animals (p ¼ 0.008). Multivariate correlation
analyses (which included all histological measures) did not show a
signiﬁcant correlation between histological measures and mechanical
sensitivity (p ¼ 0.247, R2 ¼ 0.282) or dynamic gait characteristics (p ¼
0.247, R2 ¼ 0.337). Reduction of model parameters using best subset
modeling revealed signiﬁcant correlations between some histological
changes and behavioral changes (described in Table 1); however, the
identiﬁed correlations were relatively weak (R2 < 0.3). Reduction of
correlations between histological data using principal components
analysis still failed to demonstrate a strong correlation between histo-
logical changes and behavioral changes (R2 < 0.3).
Conclusions: Select histological measures do have some correlation to
behavioral measures in the MMT model, but histological measures
account for less than a third of the variation observed amongst
behavioral responses. This may be due to inconsistency in the behav-
ioral response over time. As an example, post-surgical pain could occur
at 1 week which would be reﬂected in behavioral analyses, but not
necessarily in histopathology changes. In addition, improved measures
of both behavior and histology could improve the correlation. However,
it is possible that strong relationships between OA symptomology
and OA pathology may not exist for tissues assessed by the OARSIhistopathology scheme; and incorporating extra-articular tissues, such
as muscle and neurons, may improve our understanding of the rela-
tionships between OA pathology and OA symptomology.728
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Aim: To evaluate the features of pain syndrome in knee joints, func-
tional activity and quality of life in patients with knee osteoarthritis
(LOA) depending on the structural-functional state of bone.
Materials and methods: We examined 90 postmenopausal women
aged 50–79 years with knee osteoarthritis of II-III degree, divided into
three age groups: the 50–59, 60–69 and 70–79 years old. The diagnosis
of knee osteoarthritis was performed according to the criteria of ACR
(1995), the stage – byLellgren–Lawrence classiﬁcation. The parameters
of pain syndrome in knee joints and functional activity were assessed
by visual analogue scale, index Lequesne, static balancing and 15-meter
test; the quality of life was determined by Euro- Qol-5D. Bone mineral
density was measured by Dual-energy X-ray absorptiometry
(«Prodigy», GE Medical systems, Lunar, model 8743, 2005). To analyze
the performance it has been allocated the following groups : 1 –
patients with osteoporosis and 2 – with normal bone parameters.
Results: In patients with osteoporosis in the age group 60–69 it was
found signiﬁcantly higher levels of pain in the knee joints and lower
parameters of functional activity compared with women with normal
bone tissue. Thus, the baseline values of pain were 4.1  0.8 and 2.5 
0.2 points accordingly (F ¼ 5.83, p ¼ 0.02), pain during long-term
walking – 3.21.2 and 2.3 0.2 points (F¼ 5.75, p¼ 0.018), pain during
upstairs walking – 5.9  1.1 and 3.7  0.3 points (F ¼ 5.23, p ¼ 0.024),
Lequesne index – 13.9  1.4 and 11.2  0.4 points respectively (F ¼ 3.07,
p ¼ 0.05). Similar data we didn’t ﬁnd in the age groups 50–59 and 70–
79. All age groups with patients with KOA didn’t signiﬁcantly differ in
data of static balancing, 15-meter test and quality of life depending on
the status of bone tissue.
Conclusions: Structural-functional state of bone in women aged 60–69
years with LOA of II–III degree signiﬁcantly affect the data of pain
syndrome and functional activity. Intensiﬁed pain syndrome and limi-
tation of functional activity in patients with knee osteoarthritis and
osteoporosis should be considered during treatment.
